Businesses in technical bankruptcy are part of the European context, many of them in such financial distress that they have lost all their equity and a very high percentage of them have even incurred negative equity. There is a very little literature analysing these companies; moreover, they are considered as out of the ordinary because they do not fit into conventional theories of business, and are removed from most samples. They are largely neglected. The research questions posed here are a step towards remedying this: "What are the scale and the economic impact of negative equity companies in terms of risk transference?", "Does this problem differ from one European country to another?", "Is it an effect of the crisis?".
Introduction
The world's leading economies are striving to become more competitive so that they can all get onto the path of sustainable growth and into a new economic cycle. A competitive economy needs a competitive fabric of business, and it is precisely in this aspect that the main weakness of many countries may lie. There are companies whose future viability is uncertain and whose ability to compete is highly limited. These companies may transfer risks, and thus losses should they go under, to others with which they maintain trading and other links. They have in fact been described as "zombie companies" (Ahearne and Shinada 2005; Caballero et al. 2008) .
The most extreme type of zombie company comprises negative equity companies which continue to trade in spite of having lost all their equity (see Mohrman and Stuerke 2014 for an example). The risk posed by these extremely leveraged companies lines not so much in the risk of
Research question and structure
To answer these questions our study uses the Bureau Van Dijk's Amadeus database to analyze the situation in the European Union in 2012 and the Amadeus Top 250,000 database to test for a country effect and a crisis effect and to analyse the trend over the 4-year period from 2009 to 2012. Earlier studies have also used these data and the quality of the information in Amadeus has been checked for accounting data (e.g. Faccio et al. 2011) . We focus on European countries because reporting requirements and practices mean that rich data are available for a large fraction, in terms of euro value, of the universe of equity.
The aim of this study is to add to the established literature by looking at extremely leveraged companies, with negative equity understood as the worst capital structure of companies in terms of guarantees of meeting the obligations acquired with their stakeholders. This paper demonstrates that the economic impact is potentially high, so an independent study of these companies is needed. We focus our study on the economic viewpoint, in a European analysis based on number of companies and volume of negative equity data, country differentiation and crisis effect. This paper contributes in three different ways to the literature on the zombie economy in the European Union. First of all, unlike previous studies, our sample includes data on companies from 2009 to 2012, i.e. data covering the period of financial crisis which has increased pressure on companies to operate more efficiently, at least in theory. Secondly, previous studies of this type have focused mostly on the zombie situation (e.g. Caballero et al. 2008 ), but we look at a different, more extreme situation: negative equity companies. Thirdly, the EU provides information different from that of other studies based only on one country or group of countries. It is thus possible to describe the dimension of the problem as a whole, at least in the European Union. Hence, the results obtained have potentially important implications as regards encouraging European commissions to take into account the scale of negative equity firms. In fact, a country level analysis does not suggest that it is the economically weaker countries in Europe or those with lower economic ratios which have most companies in this extreme situation. The largest companies could be the riskiest ones. Nor is it possible to confirm that the crisis is the main reason for the existence of negative equity companies: this denotes a structural problem. This might contribute to European concerns about the risk assumed because of the lack of enforcement of laws to establish and strengthen practices regarding risks assumed by stakeholders without their awareness and hence without their approval. This paper is organised as follows. Section 2 discusses the theoretical foundations. Section 3 examines the ways in which negative equity firms may harm the whole economy. Section 4 uses the Amadeus database for 2012 to present the scale of negative equity firms across Europe, showing whether the number of companies in this situation and the volume of negative equity are significant in the European Union. Section 5 examines whether there is a different pattern across Europe using the same database but for 2009-2012. Section 6 seeks to answer the question of whether the problem is related to the crisis or is structural. The paper ends with an outline of the main conclusions drawn and suggestions for future research.
Theoretical foundations
Negative equity companies are part of the group of socalled "zombie firms": highly inefficient, debt-ridden companies with very low or even negative productivity (Caballero et al. 2008) . As Kane (2012: 3) states, "an institution becomes economically insolvent when it sustains losses that drive the realistic value of its assets below the value of its liabilities. A zombie institution is a deeply insolvent firm that continues to operate […]". One of the main features of firms of this type is that they are highly leveraged (Papworth 2013) . The firms with negative equity considered here form part of that group because they are extremely leveraged.
Firms that incur negative equity have lost their entire net worth after years of financial losses; in theory they should go into bankruptcy, since they no longer have any resources to cover the liabilities, but instead they continue doing business. The book value of the assets does not correspond to their market value in many cases, being possible to be significantly higher mainly due to the value of intangibles. Nevertheless, the value of intangibles is not strippable and it is usually attached to the rest of the company, i.e., its value is conditional on the continuation of the business. If moral hazard materialise, the value of these assets could depreciate between 50% and 70% (Shleifer and Vishny 1992; Recio 2011) . Thus, we consider the book value as correct proxy measure for the present case.
This has two main implications: on the one hand, assets cannot cover liabilities so if the company ceases trading it is impossible for it to meet its financial commitments to third parties; on the other hand, the principle of balance between risk and decision-making is breached and shareholders in the company hold decision rights with no risk relative to capital, as the capital with which the company is operating comprises only borrowing.
Traditional theory of the firm (Coase 1937; Friedman 1962; Williamson 1967; Jensen and Meckling 1976; Demsetz 1983 ) cannot serve as the theoretical framework for negative equity companies. They put financial objectives designed for shareholders before any other sort of considerations or responsibilities, since capital is the only factor that assumes any residual risk in the context of a business project. According to this approach, maximising shareholder equity is the main objective of any company and all other commitments to creditors are regulated by contract. The company therefore decides the level of risk to be undertaken in operating its business: if it goes well shareholders' equity will increase but if it goes badly equity will probably decrease. Commitments to stakeholders other than shareholders are regulated by contract in all companies.
The case analysed here -companies with negative equity -is particularly difficult to understand from the perspective of conventional theory of the firm, since shareholders' wealth is negative and the company only invests borrowed funds. On the one hand there is no residual risk to shareholders, as there is no real capital, and on the other hand the decision-maker is aware that the company has no resources with which to meet contractual payment obligations, so contract performance depends on the smooth running of cash flow generation. We have done a prediction that those companies with positive cash flow in general terms they will recover the positive equity in approximately a month. It is just in average using a relative analysis. Actually the contractual relationship becomes a residual risk relationship because the execution of the contract is not guaranteed but depends on the future of the company. Under these conditions stakeholder theory from the ontological perspective (Retolaza et al. 2014 ) may clearly be a better interpretative framework.
Stakeholder theory (Freeman 1984; Donaldson and Preston 1995; Jones 1995; Mitchell et al. 1997; Freeman et al. 2008 Freeman et al. , 2010 holds that apart from its shareholders a company has a number of stakeholder groups whose interests and risks are linked to its good or bad performance. Stakeholders are classically defined as "any group or individual who can affect or is affected by the achievement of the organisation's objectives" (Freeman 1984: 46) and are taken to include at least shareholders, employees, customers, suppliers and society. So the company is managed based on the best interests of stakeholders and not just those shareholders, so that the value that it generates is distributed among all stakeholders.
This approach (Stoney and Winstanley 2001; Agle and Agle 2007) highlights the responsibility of the decision-maker to third parties. If the decision maker is the shareholders or a third party to whom the shareholders have delegated the management of their interests, as is usually the case, he or she must respond in a balanced way to the different interests of all stakeholders (Freeman 1984; Freeman et al. 2010) , regardless of whether they are of fiduciary in nature, as in the case of shareholders, or non fiduciary (Boatright 2013) , as in cases of contractual relationships.
3. How could the existence of companies with negative equity affect the economy as a whole?
It might be thought that while these firms manage to maintain their activity and keep dodging bankruptcy they do not imply any risk for the economy, but regardless of the cash flows a company can generate so as not to go into bankruptcy, the truth is that in a static situation it could not meet its commitments. This is a clear risk to third parties, which will incur losses in case of bankruptcy. Caballero et al. (2008) study the case of Japan, which has been trying to reactivate its economy for 20 years without obtaining satisfactory results. They analyse the possible consequences for the economy of the non-bankruptcy of zombie companies. On the one hand such companies cause atrophy in economic development, because they prevent the entry and consolidation on the market of potentially efficient companies (Ahearne and Shinada 2005) , and on the other hand job creation is very low in areas with a significant proportion of zombie companies, job destruction is greater and productivity levels are lower. Moreover, an increase in the number of zombie companies depresses investment and employment growth in non zombie companies and widens the productivity gap between the two types of company. According to Caballero et al. (2008) the congestion created by zombie companies reduces profits at healthy companies, which discourages entrepreneurship and new investments.
But why do zombie companies have such a great effect on the health of other companies in their sector? Risk transference is a factor that may go along way towards explaining the harm that zombies do to the economy as a whole. This issue has been widely studied in the banking sector with regard to credit risk (BIS 2003; Allen and Carletti 2006; Wagner and Marsh 2006) , but it has been sadly neglected in other sectors. Risk transference in banking may be justified in terms of diversification of risks, making it a potential instrument for favouring economic stability, but such arguments are hard to sustain in other sectors. In negative equity firms shareholders have nothing to lose, since the value of their shares is negative, so the company has every incentive to take very risky positions and behave opportunistically (Kane 2012) . If the risks materialise, the situation of shareholders would not worsen, since they start from a position of negative equity. Losses will be attributed to third parties, i.e. risks and losses are transferred from companies with negative equity to other, viable firms with which they have economic commitments.
This transference of risks may erode more competitive economies if it takes place in a covert fashion, because its impact on the economy is not known until the risks actually materialise. To date there is no indicator that measures the risk transferred by a company to other companies, to society or to the public administration with which it has contractual relationships.
Risk transference must be studied not just in terms of economic competitiveness but also from an ethical perspective, as it is associated with what is known as "moral hazard": any situation in which one person makes the decision about how much risk to take, while someone else bears the cost if things go badly (Krugman 2009 ). Moral hazard occurs at negative equity companies more clearly than in any other case, as the shareholders -who still have the right to make decisions -have no capital available to them.
Moral hazard is seen as a manifestation of asymmetric information (Arrow 1971; Pauly 1974; Rowell and Connelly 2012) and it arises in a principal/agent problem. In companies with negative equity the power to make decisions continues to lie with shareholders or with a third party to whom the shareholders have delegated the management of their interests, even though the company has lost all its net worth. As the Agent, the decision-maker should keep his/her interests aligned with those of the other stakeholders (the Principal), but this may be extremely difficult in such companies because the shareholders have every incentive to adopt high-risk positions or even act opportunistically, given that they have nothing to lose (Hendrikse 2003) , while creditors, who provide all the funds invested by the company, cannot exercise any control over the decisions made at the company because their relationship with it is purely contractual. However, for practical purposes that contractual relationship has become a relationship of residual risk, because fulfilment of the contract is by no means assured: it depends rather on the generation of future cash flow by the company.
Negative equity companies are therefore causing a problem of moral hazard that can affect third parties which have a limited capacity for discernment.
4. How significant is the existence of negative equity companies across the European Union?
To work out the extent of the problem of negative equity companies and test whether that problem is anecdotal or may have a significant impact on the economy, we use two variables in absolute and relative terms: the number of companies with negative equity (as a proportion of the total number of companies) and the volume of negative equity (as a proportion of total equity).
The Amadeus database gives us a tool for demonstrating the extent of the problem of companies with negative equity in the European Union. An analysis of the data for 2012 shows that nearly 20% of companies have negative equity. This means that 3.83% of total equity is in the form of risky assets, i.e. a total amount of more than 1 billion Euros.
Size is expected to be a determinant criterion because 91% of all companies with negative equity are small, 7.8% are medium and 1.2% are large (see Fig. 1 ). However, a closer look at the volume of equity of each company reveals that the Pareto Principle is fulfilled: 10% of companies account for 80% of the negative equity, which means that the larger a company is, the more negative equity it has. Specifically, small companies are more numerous but the volume of their negative equity is relatively low. Large and medium-sized companies between them account for 0.9 billion Euros in negative equity, and large companies alone for 0.45 billion. This means that the 1.2% of large companies account for 39% of the total negative equity, the 7.8% of medium-sized companies account for a further 39% and the 91% of small companies account for just 22%. Small companies are thus much more numerous, their individual impact is low compared to large ones. This suggests that some effort should be made to control the risks taken by third parties in large companies, or at least to inform about potential losses.
The macroeconomic view is also relevant in establishing the scale of the problem. The determinant used is Gross Domestic Product (GDP) because the ratio of negative equity volume to GDP shows the magnitude of the problem at European level. Thus, the scale of the problem in terms of country growth is significant because the European sample of companies with negative equity used in this paper amounts to 6.22% of GDP. Indeed, using Gross Capital Formation the figure increases to 31.73%. An approximation to the population shows that it borders on 70% of GDI. Thus, these data suggest that European growth at stake in this hazard problem not only because of the number of companies involved but also because of the millions of Euros that are conditional on the operation of companies in this financial situation. In the worst-case scenario in which all these companies close down together the downturn in EU GDP can be estimated at 1/10.
Does the pattern differ across Europe?
Another key issue to be solved about negative equity companies is whether the extent of and trend in the problem are similar across European countries or differ from one to another. the percentage of negative equity volume was above average (3%). Figure 2 illustrates that the situation differs significantly from one country to another. The percentages of negative equity vary widely, and are as high as 25% in some cases. The percentages of negative equity range between 0% in Austria and Switzerland and 24% in Iceland in 2010 and 2011. The two graphs do not refer to the same countries so the two variables considered do not show the same behaviour, i.e. the existence of a large number of companies with negative equity does not necessarily mean that a country has a high volume of negative equity and vice versa.
Given the diversity shown by the data, we have carried out a cluster analysis to identify groups with similar behaviour based on the two criteria used throughout the paper (see Fig. 3 ), i.e. the number of companies with negative equity and the volume of the negative equity of each country. Out of the three basic approaches to identifying appropriate clustering variables (Ketchen and Shook 1996) we chose the cognitive-deductive approach for a rigorous selection of the criteria used, but the inductive approach for the classification of observations on an exploratory basis. Thus, the number and nature of the resulting groups are closely linked to deductive theory, but not the clustering variables. "High correlation among clustering variables can be problematic because it may overweight one or more underlying construct" (Ketchen and Shook 1996: 444) . Figure 3 shows the position of each country in 2012 according to the number of firms with negative equity and the volume of that equity.
With these results, European countries can be grouped into three clusters referred to here as Low Moral Hazard impact countries (LMH), Medium Moral Hazard impact countries (MMH) and High Moral Hazard impact countries (HMH). The first cluster, which groups the countries with the lowest impact, can itself be split into two subgroups according to the criteria set. Some countries seem to show a similar behaviour pattern: the socioeconomic characteristics of each country and their political and economic decisions may possibly be affecting this. In order to give some explanation to the cluster, we reviewed whether the country clusters made and accepted previously were consistent with this grouping. Unfortunately the cultural clusters (Gupta et al. 2002) , for instance, do not match our clusters. It is observed that all the Nordic countries are in the LMH cluster; however Sweden is on the first level but the rest are on the second level. Latin countries can be found in both LMH and MMH, but 75% of them are in the lowest risk cluster. Although the Latin countries (Spain, Italy and Portugal, for example) are thought to bear or transfer higher risks, this expectation is not borne out by our observations. The Anglo cultures are not in the lowest cluster but in the medium one. The HMH cluster comprises Luxemburg, Iceland, Ireland and Ukraine. Some countries are not classified because there are no correlations with companies elsewhere. Using another type of clustering, for example geographical clustering, the HMH countries are all from Western Europe but not all Western European countries have high moral hazard. Northern European companies are considered as well developed in terms of performance measures (Kald and Nilsson 2000) ; in our analysis they are distributed across all three clusters: Sweden, Norway, Lithuania, Finland and Denmark in the LMH cluster, Latvia in the MMH and Iceland in the HMH. Again, prior expectations about moral hazard behaviour are not totally consistent with previous clustering studies. In short, this exploratory analysis highlights that factors not covered by previous studies could determine the clustering of countries based on negative equity companies, affecting not only economic restructuring but also legal agreements.
Surprisingly not only does the situation differ from one European country to another but so does its evolution during the crisis period.
Is this problem related to the crisis?
As stated by Papworth (2013: 27) , "zombie firms are created by the business cycle", among other causes. A severe cyclical downturn has been noted as a cause of the existence of firms in an extreme financial situation; business risks worsen in times of crisis due to obvious factors. It is common in times of deep crisis, such as the period analysed, for companies that previously obtained positive results to become negative. In many cases in the current crisis these losses, magnified by leverage, have begun to be recurrent and some companies, after years of losses on their income statements, have an extremely high level of leverage or even in some cases have lost all their equity and must face a negative equity situation.
In addition to the crisis itself, the way in which the authorities and banks respond to it can also help create zombie firms. Efforts made by policymakers to avoid "unnecessary" bankruptcies and to "protect jobs" may lead to a proliferation of firms with uncertain future viability (Papworth 2013). Monetary loosening is commonly applied to keep companies which have a viable long-term future in business while demand is temporarily weak (Giles 2013) . However, this can also help keep zombie firms alive. Such firms can generate enough revenue to pay the interest on their debts but are unable to bring down the capital amount that they owe. In fact, Stewart (2014), Deloitte's Chief Economist in the UK, defines zombies based on low interest rates and the benevolent attitude of banks as "weak, possibly loss making companies, which are able to survive thanks to low interest rates and a supposedly more tolerant attitude to corporate borrowers on the part of banks". During the boom period, banks are keen to expand their loan portfolios as much as possible, so it is easy to create a credit boom and to finance investment projects without properly assessing their risk and viability.
Nevertheless, the current crisis has shown that financial institutions have proven reluctant to drive uncreditworthy borrowers into bankruptcy. Banks would normally be expected to withdraw credit from poorly performing firms, putting pressure on such firms to improve efficiency or close down. Credit would then be reallocated to more productive uses (Ahearne and Shinada 2005) . However, this has not occurred in the crisis that began in 2007 (Papworth 2013) : indeed rather than withdrawing credit from poorly performing firms, financial institutions are continuing to roll over bad debts, to lend to distressed companies at favourable terms rather than force them into liquidation.
Many companies that are in trouble during a downturn could return to profitability when the recovery comes, so they should not be considered as zombies. In fact, they need to survive to act as the drivers of the recovery once the economy has been restructured. But many others have no future viability and it is imperative to differentiate between the two. The first type of company is closely linked to economic situation, while the second one shows structural problems that will not disappear after the downturn. However, it is difficult to establish an objective measurement scale that would allow it to set a clear boundary between the two types.
One might think of several reasons to relate the proliferation of zombie companies with a downturn cycle. But is that link confirmed in real life? Is it a temporary problem that will tend to disappear when the crisis ends or is it a structural problem that is likely to persist in time, regardless of whether its evolution may have some correlation with the current crisis?
In the following Figures 4 and 5 the two variables used to test for the presence of negative equity firms are shown. The amount of companies with negative equity decreased slightly between 2009 and 2011 and dropped significantly in 2012 (Fig. 4) . The likeliest cause of bankruptcy seems to be a lack of funding; the other possible hypothesis, i.e. that the reduction is due to the recovery of the companies' equity through good business results, capital increases or similar seems to be less likely.
An analysis of the trend in negative equity companies in relative terms shows a worse path (Fig. 5) : the average percentage of firms with negative equity tended to decrease during the early years of the crisis (2009-2011) but there was an upturn in 2012, precisely the year when the main decrease in absolute terms occurred. Between 2009 and 2011 the total number of companies grew gradually and moderately, while the number of firms with negative equity dropped at a similar pace. However, in 2012 the drop in the total number of bankrupt companies (31.5%) was greater than that of companies with negative equity (27.7%).
The volume of negative equity (Fig. 6 ) increased slightly during the first three years of the crisis, although the number of companies with negative equity was decreasing. Therefore the amount of negative equity assumed by each company was increasing. In 2012 the volume of negative equity suffered a particularly sharp decline of approximately 33%, in line with the marked decrease in the number of companies. Nevertheless, this is not a par--900 000 000.00 -800 000 000.00 -700 000 000.00 -600 000 000.00 -500 000 000.00 -400 000 000.00 -300 000 000.00 -200 000 000.00 -100 000 000.00 ticular feature of negative equity companies inasmuch as companies as a whole followed the same path (32% of all companies reduced their equity that year). Negative equity as a percentage of total equity (Fig. 7 ) underwent a significant, steady decline in the first three years, due not to the decline in the volume of negative equity but to the increase in total equity. In the fourth year it showed a tendency to stabilise: negative equity volume dropped, but by the same extent as non-negative equity.
Between 2009 and 2011 on average 6.8% of negative equity companies shut down, but the volume of negative equity increased by an average of 8.3%. 2012 cannot be considered as a benchmark year for the drop in negative equity because non-negative equity companies followed exactly the same path.
Based on the graphs above, it seems that the problem of negative equity in European companies has decreased during the crisis, giving the impression that not only is the current crisis not the cause of the problem, but that it has actually contributed to a relative improvement in the situation.
It can also be concluded that a small number of firms account for a large part of the total, in line with the Pareto principle: the 9% of large & medium-sized firms account for 88% of all negative equity. This suggests that European authorities should treat larger firms differently. All the small firms are unlikely to go into bankruptcy and close down simultaneously, so the impact on the economy of their doing so can be expected to be small, at least in individual terms and in terms of the risks transferred to third parties. However allowing a single large company to fail could result in serious harm to third parties, at least in terms of the volume of funds at risk and of the number of stakeholders involved. Measures to accompany all companies may be envisaged, but with special emphasis on the largest ones, because the impact of their fall could not easily be absorbed by society and it would thus be impossible to prevent serious harm in terms of both competitiveness and ethics.
Size is one potential determinant for the future analysis of negative equity companies, but other factors that might have been thought a priori to explain the behaviour of such companies are ruled out by this research. The country cluster used seems to show that neither culture nor geographical area is determinant in explaining the distributions of these companies from one country to another. For example the a priori assumption of a split between Latin and Anglo-Saxon or Southern countries vs. Nordic countries is not borne out in explaining the distribution of these companies around Europe. Another important factor that seems ex-ante to be a likely determinant of the behaviour of this type of firms is the crisis, but our analysis shows that it is not a conclusive determinant. This leads to the conclusion that the problem is not cyclical but structural. Thus, it is determined that these companies existed before the crisis and will continue to exist after its end.
Hence, there are potentially important implications for encouraging European commissions or decision makers to factor the situation of these companies into their policies, include them in economic models, monitor them (especially large companies) and take on board that the problem is not cultural or geographical but exists throughout Europe. It is very important to be aware that after the crisis the problem will continue, so it is necessary to be proactive to reduce the negative impact that these companies could potentially have on the economy and especially on the competitiveness of Europe. This might help to create concern in Europe for the risks assumed due to the lack of enforcement of law to establish and strengthen involvement practices regarding risks assumed by stakeholders without their awareness and hence without their approval.
The main measures that could be taken to reduce this moral hazard would, in our view, three types. First, once accounts are deposited and the company shows that the equity value is negative in book value in the commercial register, it should be necessary to officially supervise the annual accounts, forcing companies to start officially the bankruptcy process, if in the short term (three to six 
Conclusions
Several important and interesting conclusions can be drawn from this study. The first is concerned with scale; not only the number of companies with negative equity but also the volume of that equity has a negative impact on the economy. More than one billion Euros are at stake: nearly 10% of European GDP. This is a potential problem that could be harmful in terms of both competitiveness and ethics. On the competitive side, a study of zombie companies in the Japanese economy has confirmed how much damage they can cause due to their low productivity in comparison with sectors where there are fewer such companies, and due to the fact that they hamper the entry of more efficient companies in some sectors. From an ethical viewpoint decision-making power is in the hands of shareholders or a third party designated by shareholders, but if the wrong decisions are made the consequences in the form of losses is borne by third parties. Negative equity companies therefore clearly incur moral hazard. months) they have not been able to generate positive cash flow; it will be necessary to force companies to recapitalize, or if not possible force to start the liquidation. If we want to be more flexible, it will be an option to force to write a note in the annual accounts, where it is explain deeply this financial circumstance, moreover, it will be useful to force explicitly in any commercial contract reference to this question. It will affect company reputation, of course, but this information transparency would reduce moral hazard of stakeholders interested. Another line of action, which can be complementary, would focus on the liability of directors, so that in these cases clearly illegal in most EU countries. It will be to establish legally that managers and/or board directors should be "with solidarity" respond with their personal assets for company debts, at least as long as their obligation to capitalize or go to bankruptcy is breached. A third type of action, most original, it is to establish the rule to redistribute the company governance´ rights among creditors, with the aim to align again risk, decision making and profit.
